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(54) CLOTHING TREATMENT APPARATUS

(57) A clothing treatment apparatus is disclosed. The
clothing treatment apparatus of the present disclosure
comprises: a tub for providing a space in which washing
water is accommodated; a drum rotatably provided inside
the tub; a motor for rotating the drum; and an induction
heater which is arranged on the outer surface of the tub
and which heats the drum. The motor can rotate the drum
at a first rotational speed at which laundry accommodat-
ed inside the drum is rotated while adhered to the inner
circumferential surface of the drum, during heating of the
drum by the induction heater.
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Description

Technical Field

[0001] The present disclosure relates to a clothing
treatment apparatus, and more particularly, to a clothing
treatment apparatus that heats a drum by an induction
heater.

Background Art

[0002] In general, clothing treatment apparatuses may
include a washing machine, a dryer, a device for refresh-
ing clothes, and the like. The washing machine may be
a washing machine with a drying function.
[0003] The washing machine includes a tub (outer tub)
for storing washing water and a drum (inner tub) rotatably
provided in the tub. Laundry (cloth) may be accommo-
dated in the drum, and as the drum rotates, the cloth is
washed by detergent and washing water.
[0004] The washing machine may be provided with a
heating means for drying the laundry or heating the wash-
ing water.
[0005] In order to facilitate the activation of the deter-
gent and the decomposition of contaminants to improve
the washing effect, high-temperature washing water is
supplied into the tub or heated in the tub. In general, a
conventional washing machine is provided with a heater
mounting part recessed downwardly at a lower part the
inside of the tub, and a heater is provided in the heater
mounting part. As such a heater, a sheath heater is usu-
ally used.
[0006] An amount of washing water required for wash-
ing may be determined by an amount of washing water
required for heater protection water level and an amount
of washing water required for soaking.
[0007] If the sheath heater is operated while exposed
to the air, it may cause the washing machine to malfunc-
tion. Therefore, water should be supplied up to the heater
protection water level at which the heater is completely
submerged, and approximately 6 liters of washing water
should be supplied. In a case where there is no cloth,
when approximately 6 liters of washing water is supplied
to the tub, the heater is completely submerged in the
washing water and a lower part of the drum is also sub-
merged in the washing water.
[0008] In addition to protecting the heater, more wash-
ing water is required for laundry-wetting. In general, an
amount of water the clothes holds after watering is about
200% of the clothes weight. Therefore, as the amount of
clothes increases, the amount of washing water for laun-
dry-wetting increases. About 6 liters of washing water is
required to wet 3kg of clothes.
[0009] When 6 liters of washing water is supplied to
protect the heater while the laundry is accommodated in
the drum, the laundry absorbs the washing water and the
heater may be exposed to the air. Therefore, approxi-
mately 12 liters of washing water is required to wash 3

kg of clothes.
[0010] In order to improve the washing effect, a wash-
ing machine to which a washing water circulation system
is applied may be provided. Such a circulation system is
a system in which washing water is extracted from the
inside of the tub through a circulation pump and then the
water is injected back into the drum. Therefore, the cir-
culation system may include a flow path and an injection
nozzle forming a circulation path in addition to the circu-
lation pump. Through the circulation system, washing
water in which detergent is dissolved is sprayed onto the
clothes inside the drum, so that the washing effect can
be further improved.
[0011] In the washing machine to which the circulation
system is applied, washing water may be present on a
circulation path from the outside of the tub to the inside
of the drum. Therefore, more washing water is supplied
by an amount of washing water in the circulation path to
meet the heater protection water level.
[0012] Approximately 1.5 liters of washing water are
additionally required for circulation of washing water.
Therefore, more than 13.5 liters of washing water is re-
quired to wash 3 kg of clothes. When a level of washing
water is sensed using a frequency, a water level frequen-
cy at the heater protection water level is approximately
24.7 KHz or less. The higher the water level frequency,
the lower the water level.
[0013] FIG. 1 illustrates a relationship between a wash-
ing step and an operating rate of a drum in a clothing
treatment apparatus having a washing water heater and
a circulation pump. In the clothing treatment apparatus,
the driving of the circulation pump may be synchronized
with the driving of the drum in a water supply and soaking
section and a main washing section. Accordingly, an op-
erating rate of a motor and an operating rate of the cir-
culation pump may be the same in the water supply and
soaking section and the main washing section.
[0014] In an initial stage of washing, water supply and
soaking are performed, and in this case, the drum may
perform a tumbling motion. The laundry is tumbled
through rotation of the drum, and the drum RPM during
the tumbling is approximately 40 RPM. When about 1.5
liters or more of washing water is supplied after the initial
water supply, tumbling starts, laundry-wetting is per-
formed, and water supply is continued.
[0015] Since the drum is driven at a rotational speed
that causes tumbling of the laundry, clothes inside the
drum are lifted and then dropped repeatedly to agitate.
Thus, the laundry wetting is facilitated. In addition, in or-
der to further facilitate the laundry-wetting, circulation of
washing water may be performed in a laundry-wetting
process. Then, water supply and laundry-wetting are per-
formed until the water level of the washing water no long-
er fluctuates higher than the heater protection water level.
That is, laundry-wetting may be performed and finished
until the clothes are completely wetted and no longer
absorbs washing water.
[0016] When water supply and laundry-wetting are
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completed, a washing water heater is driven to heat the
supplied washing water. Rotation of the drum is required
to evenly heat the laundry and the washing water. The
drum may be able to be rotated at a rotational speed at
which the laundry inside is tumbled. When the drum ro-
tates, the washing water may move along the drum and
a water surface of the tub may sway. Accordingly, there
is a risk that the washing water heater is exposed to the
air. Therefore, an operating rate of the motor is designed
to a minimum when the washing water is heated. It is
designed to have an operating rate of approximately
13%. That is, a time during which the motor is driven in
a total time of a heating section may be designed to be
approximately 13%. The operating rate in the heating
section is relatively low compared to in the laundry-wet-
ting section or the main washing section.
[0017] Since the time during which tumbling is per-
formed in the heating section is minimized, the washing
effect in the heating section is not sufficient. That is, there
is a problem in that the washing time increases as much
as the time required for heating, and the heating time
cannot be used to secure washing performance.
[0018] In addition, when the circulation pump is driven,
more than about 1.5 liters of washing water should be
additionally supplied, as described above. The greater
the amount of washing water, the lower the detergent
concentration. The lower the detergent concentration,
the lower the washing performance. In addition, there is
a risk that the heater protection water level may be de-
stroyed by the driving of the circulation pump and the
tumbling operation. Therefore, the operation of the cir-
culation pump is stopped in the heating section. That is,
the driving of the circulation pump is not synchronized
with the driving of the drum, and an operating rate of the
circulation pump in the heating section is 0%.
[0019] Recently, researches on a washing machine
that heats a drum using an induction heater (IH) have
been being conducted.
[0020] The present applicant has filed a patent appli-
cation regarding a clothing treatment apparatus having
an induction module (Korean Patent Application Publi-
cation No. 10-2019-0016859, hereinafter referred to as
a ’prior patent’). A washing machine provided with an
induction heater may be able to heat a drum using a
magnetic field, thereby quickly heating the drum, washing
water, and laundry.
[0021] However, the prior patent does not disclose a
means for reducing a washing time other than rapidly
heating the drum using a magnetic field, nor disclose a
means for improving washing performance.

SUMMARY

[0022] An aspect of the present disclosure is to solve
the above and other problems.
[0023] Another object of the present disclosure pro-
vides a clothing treatment apparatus that performs wash-
ing with a small amount of washing water without a lim-

itation to a heater protection water level.
[0024] Yet another object of the present disclosure pro-
vides a clothing treatment apparatus capable of improv-
ing washing performance by using high-concentration
detergent water.
[0025] Yet another object of the present disclosure pro-
vides a clothing treatment apparatus in which a cause of
malfunction due to a heater is eliminated regardless of a
water level of washing water.
[0026] Yet another object of the present disclosure pro-
vides a clothing treatment apparatus that applies a me-
chanical force to laundry in a heating section.
[0027] Yet another object of the present disclosure pro-
vides a clothing treatment apparatus in which an operat-
ing rate of a motor is improved in a heating section.
[0028] Yet another object of the present disclosure pro-
vides a clothing treatment apparatus in which a drum is
rotated at a high speed so that laundry is rotated while
adhered to an inner circumferential surface of the drum
in a heating section.
[0029] Yet another object of the present disclosure pro-
vides a clothing treatment apparatus in which not only a
drum, washing water, and laundry are heated in a heating
section, but also washing for removing contaminants
from the laundry is performed.
[0030] Yet another object of the present disclosure pro-
vides a clothing treatment apparatus in which washing
water is circulated in a heating section.
[0031] Yet another object of the present disclosure pro-
vides a clothing treatment apparatus capable of perform-
ing circulation of washing water, laundry-wetting, heat-
ing, and washing at the same time.
[0032] Yet another object of the present disclosure pro-
vides a clothing treatment apparatus capable of applying
a mechanical force to laundry when eccentricity of a drum
is sensed to enter centrifugal washing.
[0033] Yet another object of the present disclosure pro-
vides a clothing treatment apparatus capable of improv-
ing mechanical power (washing efficiency) by securing
a degree of freedom in operating rate of a drum motor of
a washing machine.
[0034] Yet another object of the present disclosure pro-
vides a clothing treatment apparatus capable of perform-
ing washing with high-temperature washing water by us-
ing an induction heater to perform heating since a water
supply step.
[0035] In order to achieve the above object, a clothing
treatment apparatus according to an aspect of the
present disclosure includes an induction heater that does
not require a heater protection water level.
[0036] A section in which washing water and laundry
are heated and a centrifugal washing section in which
the laundry is rotated integrally with the drum may overlap
in time.
[0037] The clothing treatment apparatus includes a
drum and a motor rotating the drum.
[0038] The clothing treatment apparatus may include
a tub. The tub may provide a space for accommodating
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washing water.
[0039] The drum may be rotatably provided inside the
tub. The drum may accommodate clothes therein.
[0040] The induction heater may heat the drum. The
induction heater may be disposed on an outer surface of
the tub.
[0041] The drum may be rotated at a high speed while
the induction heater is being driven.
[0042] The motor may rotate the drum at a first rota-
tional speed while the induction heater heats the drum.
The first rotational speed may be a rotational speed of
the drum rotating while the laundry accommodated in the
drum is adhered to an inner circumferential surface of
the drum. For example, the first rotational speed may be
300 rpm or more. For example, the first rotational speed
may be 400 rpm.
[0043] The rotation of the drum at the first rotational
speed may be referred to as centrifugal washing.
[0044] The clothing treatment apparatus may further
include a water supply valve for controlling a water supply
line connecting an external water source and the tub.
[0045] The clothing treatment apparatus may further
include a laundry weight sensing part configured to sense
an amount of laundry contained in the drum. The laundry
weight sensing part may be a controller that controls driv-
ing of the motor. For example, when the motor is rotated
at a set laundry weight sensing speed, the laundry weight
sensing part may sense the amount of the laundry based
on a current applied to the motor. For example, when the
drum is stopped while the drum is rotated, the laundry
amount sensing part may sense the amount of the laun-
dry based on a current applied to the motor. For example,
the laundry weight sensing part may sense the amount
of the laundry based on a rotational position of the drum
for a time period from a state in which the drum is being
rotated to a state in which the drum is stopped. The laun-
dry weight sensing part may sense the amount of the
laundry by using various known laundry weight sensing
methods.
[0046] The water supply valve may supply washing wa-
ter in an amount corresponding to twice a weight of the
laundry accommodated in the drum.
[0047] When the drum is heated and rotated at the first
rotational speed, the water level of the tub may be lower
than a lower part of the drum. For example, the lower
part of the drum may be a lowermost part of the drum.
For example, the lower part of the drum may be a part
located vertically below a center of rotation of the drum.
[0048] The water supply valve may supply water to the
tub before the drum is rotated at the first rotational speed.
[0049] The clothing treatment apparatus may further
include a water level sensor configured to sense a water
level of the tub, and the water level sensor senses the
water level of the tub after the drum is rotated at the first
rotational speed.
[0050] when the water level of the tub is less than or
equal to the set water level after the drum is rotated at a
first rotational speed, the water supply valve may supply

washing water in an amount sufficient for the water level
of the tub to reach a set water level.
[0051] The set water level may be lower than the lower
part of the drum. For example, the lower part of the drum
may be a lowermost part of the drum. For example, the
lower part of the drum may be a part located vertically
below a center of rotation of the drum.
[0052] The motor may be stopped after rotating the
drum at the first rotational speed.
[0053] The water level sensor may sense the water
level of the tub in a section in which the drum is deceler-
ated from the first rotational speed or stopped.
[0054] The clothing treatment apparatus may further
include a circulation system configured to circulate the
washing water of the tub.
[0055] The clothing treatment apparatus may further
include a circulation nozzle configured to spray washing
water into the drum. The clothes processing apparatus
may further include a circulation pump for supplying the
water discharged from the tub to the circulation nozzle.
A circulation passage connecting the tub and the circu-
lation pump and connecting the circulation pump and the
circulation nozzle may be further included.
[0056] The circulation pump may be driven while the
drum is heated and rotated at the first rotational speed.
That is, heating, centrifugal washing, and circulation of
washing water may overlap in time.
[0057] When the circulation pump is driven, the water
level of the tub may be lower than the lower part of the
drum.
[0058] While the drum is heated, the motor may be
repeated rotated and stopped. A sum of times for which
the motor is rotated while the drum is heated may be
greater than a sum of times for the motor is stopped. That
is, an operating rate of the motor rotating the drum in a
heating section of the drum may be 50% or more. For
example, the operating rate of the motor rotating the drum
in the heating section of the drum may be 80% or more.
[0059] The first rotational speed may be greater than
a minimum speed of the drum at which vibration of the
tub in response to rotation of the drum can resonate. That
is, when the drum is accelerated to the first rotational
speed, a resonance section may be passed.
[0060] The clothing treatment apparatus may further
include an eccentricity sensing part configured to sense
unbalance of the drum having the laundry accommodat-
ed therein. The eccentricity sensing part may include a
vibration sensor configured to sense vibration of the tub.
The eccentricity sensing part may sense unbalance of
the drum based on the vibration of the tub.
[0061] The eccentricity sensing part may include a vi-
bration sensor configured to sense the vibration of the
drum. The eccentricity sensing part may sense unbal-
ance of the drum based on the vibration of the tub.
[0062] The eccentricity sensing part may be a control-
ler. When the drum is rotated at a constant speed, the
controller may sense unbalance of the drum based on a
current applied to the motor.
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[0063] The eccentricity sensing part may be a known
means to sense unbalance of the drum.
[0064] Even when the eccentricity sensing part senses
unbalance of the drum, it is possible to perform washing
by providing a mechanical force to the laundry in the
drum.
[0065] The eccentricity sensing part may sense unbal-
ance of the drum when the laundry is dispersed inside
the drum.
[0066] The motor may rotate the drum at a second ro-
tational speed lower than the first rotational speed before
the drum is rotated at the first rotational speed. The ec-
centricity sensing part may sense unbalance of the drum
when the drum is rotated at the second rotational speed.
[0067] The second rotational speed may be a rotational
speed of the drum, at which the laundry accommodated
in the drum is lifted in response to rotation of the drum
and then is rotated to fall off from the inner surface of the
drum.
[0068] When the drum is rotated at the second rota-
tional speed, the laundry accommodated in the drum may
be lifted in response to the rotation of the drum and then
falls off from the inner surface of the drum.
[0069] For example, the second rotational speed may
be 40 rpm or more and 60 rpm or less. For example, the
second rotational speed may be 46 rpm.
[0070] The motor may accelerate the drum when the
eccentricity of the drum is equal to or less than a certain
level. In this case, the motor may accelerate the drum to
the first rotational speed.
[0071] The clothing treatment apparatus may prevent
the tub from colliding with a cabinet, forming an exterior
of the clothing treatment apparatus, due to vibration
caused by the rotation of the drum.
[0072] The motor may accelerate the drum from the
second rotational speed to the first rotational speed. The
eccentricity sensing part may further sense unbalance
of the drum in a section in which the drum is accelerated
from the second rotational speed to the first rotational
speed.
[0073] When the eccentricity sensing part senses un-
balance of the drum in a section in which the drum is
accelerated, the drum may be rotated so that the laundry
accommodated therein is rotated while adhered to an
inner circumferential surface of the drum. That is, the
eccentricity sensing part may sense the eccentricity of
the drum when the drum is rotated at a speed greater
than or equal to a minimum rotational speed at which the
laundry is rotated while adhered to the inner circumfer-
ential surface of the drum. For example, the rotational
speed of the drum may be 100 rpm or more when the
eccentricity sensing part senses unbalance of the drum
in a section in which the drum is accelerated.
[0074] When the eccentricity sensing part senses the
imbalance of the drum in the period in which the drum is
accelerated, the rotational speed of the drum may be less
than a minimum rotational speed at which the vibration
of the tub caused by the rotation of the drum can resonate.

For example, the rotational speed of the drum may be
less than 200 rpm when the eccentricity sensing part
senses unbalance of the drum in a section in which the
drum is accelerated.
[0075] For example, the rotational speed of the drum
may be 150 rpm when the eccentricity sensing part sens-
es unbalance of the drum in a section in which the drum
is accelerated.
[0076] The clothing treatment apparatus may further
include a controller for controlling the induction heater.
The controller may control the motor. The controller may
rotate the drum at the first rotational speed through the
motor while driving the induction heater.
[0077] The controller may control the circulation pump.
The controller may drive the induction heater and drive
the circulation pump when rotating the motor.
[0078] The controller may control the water supply
valve. The controller may control the water supply valve
based on the amount of the laundry in the drum. The
controller may control the water supply valve based on
the water level of the tub.
[0079] The controller may include a laundry weight
sensing part configured to sense the amount of laundry
contained in the drum.
[0080] The controller may include a water level sensor
configured to sense the water level of the tub.
[0081] In order to realize the above objects, according
to an embodiment of the present disclosure, there may
be provided a clothing treatment apparatus capable of
using high-concentration detergent water by using a high
rotational speed centrifugal washing (for example, 400
rpm) without a limit to a heater protection level in a wash-
ing process using an induction heater, and a method
thereof.
[0082] To this end, it is possible to perform sufficient
laundry-wetting by using centrifugal washing (400 rpm)
and operating a circulation system in a laundry-wetting
section.
[0083] Since the induction heater can be operated in
a centrifugal washing section due to destruction of the
heater protection water level, the laundry-wetting section
and the heating section may be set as one section.
[0084] In this case, an amount of water required for the
circulation system (Circulation) may be secured by in-
creasing a drum rotational speed (for example, 400 rpm),
so that washing water can be circulated smoothly in a
circulation process.
[0085] As a specific example for this, the present dis-
closure provides a control method of a clothing treatment
apparatus including: a tub providing a space for accom-
modating washing water; a drum rotatably provided in-
side the tub; a motor rotating the drum; an induction heat-
er disposed on an outer surface of the tub and heating
the drum, a circulation pump configured to pump washing
water in the tub to an upper part of the drum, and the
control method may include: a water supply step of sup-
plying wash water into the tub through a water supply
valve; a laundry- wetting step of operating the circulation
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pump to circulate wash water and driving the drum to
perform laundry-wetting; a heating step of heating by
driving the induction heater; a centrifugal washing step
in which the laundry is washed by rotating the drum at a
first rotational speed exceeding a rotational speed in a
state in which the laundry is attached to the inner surface
of the drum; and a main washing step of performing wash-
ing by driving the drum.
[0086] In this case, durations of the laundry-wetting
step, the heating step, and the centrifugal washing step
may at least partially overlap each other.
[0087] In addition, the first rotational speed may be a
rotational speed at which the washing water passes
through the laundry while the laundry is adhered to an
inner surface of the drum.
[0088] In addition, the centrifugal washing step may
include a step of sensing unbalance (UB) of rotation of
the drum.
[0089] In addition, the step of sensing the unbalance
may be performed at a rotational speed lower than the
first rotational speed.
[0090] In addition, the step of sensing the unbalance
may be performed at a second rotational speed and a
third rotational speed greater than the second rotational
speed.
[0091] In addition, the second rotational speed may
correspond to a rotational speed range at which the laun-
dry is bent, stretched, and falls within the drum.
[0092] In addition, the third rotational speed may cor-
respond to a rotational speed in a range greater than or
equal to a minimum rotational speed at which the drum
can be rotated without colliding with the tub and lower
than the first rotational speed.
[0093] In addition, the centrifugal washing step may
include: a step of rotating the drum at the second rota-
tional speed; a first unbalance sensing step of sensing
the unbalance of the drum; and a step of rotating the
drum at the third rotational speed.
[0094] In addition, the centrifugal washing step may
include: a secondary unbalance sensing step of sensing
an unbalance of the drum; and a step of washing while
rotating the drum at the first rotational speed.
[0095] In addition, the laundry-wetting step may further
include: a water level sensing step of measuring a water
level, and when the measured water level is smaller than
a preset circulation water level, an additional water sup-
ply step may be performed.
[0096] In addition, the circulation water level may be a
washing water level formed by an amount of washing
water equal to or smaller than an amount of washing
water filled in the circulation passage to drive the circu-
lation pump, and the circulation water level may be a
level at which a lowest portion of the drum is not sub-
merged in the washing water.
[0097] In addition, the additional water supply step may
be performed up to the circulation water level.
[0098] In addition, in the water level sensing step and
the additional water supply step, the drum and the circu-

lation pump may be stopped.
[0099] In addition, the driving of the drum in the laun-
dry-wetting step may include driving at the second rota-
tional speed and driving at the third rotational speed.
[0100] In addition, in the laundry-wetting step, the driv-
ing at the second rotational speed and the driving at the
third rotational speed may be sequentially and repeatedly
performed.
[0101] In addition, the laundry-wetting step may in-
clude a circulation operation in which washing water is
drawn out from the inside of the tub through the circulation
pump and then sprayed back into the drum.
[0102] In addition, the circulation operation is per-
formed multiple times, and may be interlocked with the
driving of the circulation pump.
[0103] In addition, an on-time of the motor for the cir-
culation operation and an on-time of the circulation pump
may be the same, and an off-time of the motor for termi-
nating the circulation operation and an off-time of the
circulation pump may be the same.
[0104] In addition, the washing water level in the heat-
ing step may be a water level at which a lowermost part
of the drum is not submerged in the washing water.
[0105] In another example, the present disclosure may
include a tub accommodating wash water; a drum rotat-
ably provided in the tub and having clothes accommo-
dated therein; a motor driving the drum; an induction
heater mounted on the tub to heat the drum through in-
duction heating; a circulation pump configured to pump
washing water inside the tub and supplying the washing
water to the drum; a water supply valve provided to supply
wash water into the tub; a water level sensor configured
to sense a level of washing water inside the tub; and a
controller configured to control operation of the motor,
the induction heater, the circulation pump, and the water
supply valve.
[0106] In this case, the controller may supply water into
the tub through the water supply valve, operate the cir-
culation pump to circulate the washing water and drive
the drum to perform laundry-wetting, perform a control
for heating by driving the induction heater, and controlling
centrifugal washing by rotating the drum at a first rota-
tional speed exceeding a rotational speed at which laun-
dry is rotated while adhered to an inner surface of the
drum.
[0107] In this case, durations of the laundry-wetting,
the heating, and the centrifugal washing may at least
partially overlap each other.
[0108] According to at least one of the embodiments
of the present disclosure, since there is no need to main-
tain a protection water level of a heater while heating is
performed, it is possible to perform effective washing with
a minimum amount of water that laundry can contain.
[0109] It is possible to use high-concentration washing
water and improve washing performance.
[0110] In addition, as an induction heater is provided,
it is possible to prevent malfunction caused by the heater,
regardless of a water level of the washing water.
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[0111] In addition, it is possible to remove contami-
nants from the laundry while heating the washing water.
[0112] In addition, it is possible to improve washing
performance and reduce a washing time by removing
contaminants from the laundry while heating the washing
water.
[0113] In addition, as water supply, laundry-wetting,
and heating of washing water are performed at the same
time, it is possible to reduce a washing time because of
higher temperature of the washing water compared to
the same energy and achieve energy saving.
[0114] In addition, as centrifugal washing is performed
by heating the washing water at the same time as the
washing water is circulated, it is possible to reduce a
washing time, improve washing performance, and
achieve energy saving.
[0115] In addition, by sensing the eccentricity of the
drum when the laundry is rotated at a rotational speed
that causes a motion of falling apart from an inner cir-
cumferential surface of the drum after the laundry is lifted
inside the drum, it is possible to improve washing per-
formance and reduce a washing time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0116]

FIG. 1 is a diagram illustrating a relationship between
a washing step and an operating rate of a drum in a
clothing treatment apparatus having a washing wa-
ter heater and a circulation pump.
FIG. 2 is a perspective view illustrating an exterior
of a clothing treatment apparatus according to an
embodiment of the present disclosure.
FIG. 3 is a cross-sectional view illustrating an inside
of a clothing treatment apparatus according to an
embodiment of the present disclosure.
FIG. 4 is a conceptual diagram in which a separate-
type induction heater module is mounted on a tub.
FIG. 5 is a block diagram illustrating a control con-
figuration of a clothing treatment apparatus accord-
ing to an embodiment of the present disclosure.
FIG. 6 is a schematic diagram illustrating an example
of a state for driving a drum at a high rotational speed
in a washing process.
FIG. 7 is a graph illustrating laundry-wetting and
heating sections by driving a clothing treatment ap-
paratus according to an embodiment of the present
disclosure.
FIG. 8 is a flowchart illustrating a control method of
a clothing treatment apparatus according to an em-
bodiment of the present disclosure.
FIG. 9 is a flowchart illustrating a detailed control
method of a clothing treatment apparatus according
to an embodiment of the present disclosure.
FIG. 10 is a graph illustrating an unbalance sensing
process in a control method of a clothing treatment
apparatus according to an embodiment of the

present disclosure.
FIG. 11 is a graph illustrating laundry-wetting and
heating sections to which an unbalance sensing
process is applied in a control method of a clothing
treatment apparatus according to an embodiment of
the present disclosure.
FIGS. 12 to 14 are schematic diagrams illustrating
a drum stopping operation, a tumbling operation, and
a filtration operation, respectively, in a control meth-
od of a clothing treatment apparatus according to an
embodiment of the present disclosure.
FIG. 15 is a graph illustrating a minimum amount of
water per drum rotational speed in a control method
of a clothing treatment apparatus according to an
embodiment of the present disclosure.
FIG. 16 is a graph illustrating a water level in tumble
washing and centrifugal washing in a control method
of a clothing treatment apparatus according to an
embodiment of the present disclosure.
FIG. 17 is a schematic diagram illustrating a process
of separation of contaminants by a centrifugal force
according to a control method of a clothing treatment
apparatus according to an embodiment of the
present disclosure.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0117] Hereinafter, description will now be given in de-
tail according to exemplary embodiments disclosed here-
in, with reference to the accompanying drawings. For the
sake of brief description with reference to the drawings,
the same or equivalent components may be provided
with the same or similar reference numbers, and descrip-
tion thereof will not be repeated.
[0118] In general, a suffix such as "module" and "unit"
may be used to refer to elements or components. Use of
such a suffix herein is merely intended to facilitate de-
scription of the specification, and the suffix itself is not
intended to give any special meaning or function.
[0119] In addition, in the following description of the
embodiments, a detailed description of known functions
and configurations incorporated herein will be omitted
when it may impede the understanding of the embodi-
ments. The accompanying drawings are used to help
easily understand various technical features and it should
be understood that the embodiments presented herein
are not limited by the accompanying drawings. As such,
the present disclosure should be construed to extend to
any alterations, equivalents and substitutes in addition
to those which are particularly set out in the accompany-
ing drawings.
[0120] While terms including ordinal numbers, such as
"first" and "second," etc., may be used to describe various
components, such components are not limited by the
above terms. The above terms are used only to distin-
guish one component from another.
[0121] It will be understood that when an element is
referred to as being "connected with" or "coupled to" an-
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other element, the element can be connected with or cou-
pled to the other element or intervening elements may
also be present. In contrast, when an element is referred
to as being "directly connected with" or "directly coupled
to" another element, there are no intervening elements
present.
[0122] As used herein, the singular forms "a," "an" and
"the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise.
[0123] Furthermore, although each drawing is de-
scribed for convenience of explanation, it is also possible
that another embodiment realized by those skilled in the
art by combining at least two or more drawings may also
falls within the scope of the present disclosure.
[0124] In addition, it will be understood that, when an
element, such as a layer, a region, or a module, is "on"
another element, the element may be located "directly
on" the other element and other elements may be inter-
posed between both elements.
[0125] Hereinafter, a clothing treatment apparatus and
a control method thereof according to an embodiment of
the present disclosure will be described in detail with ref-
erence to the accompanying drawings.
[0126] A clothing treatment apparatus of the present
disclosure may correspond to a washing machine, a dry-
er, and a dryer-integrated washing machine. Hereinafter,
a washing machine will be described as a representative
example of the clothing treatment apparatus of the
present disclosure. However, the clothing treatment ap-
paratus of the present disclosure is not limited thereto.
[0127] Hereinafter, a washing machine according to
an embodiment of the present disclosure will be de-
scribed with reference to FIGS. 2 to 4.
[0128] FIG. 2 is a perspective view illustrating an ex-
terior of a washing machine according to an embodiment
of the present disclosure. FIG. 3 is a cross-sectional view
illustrating an inside of a washing machine according to
an embodiment of the present disclosure. FIG. 4 is a
conceptual diagram in which a separate-type induction
heater module is mounted on a tub.
[0129] A washing machine according to an embodi-
ment of the present disclosure may include a drum 30
and an induction heater 70 provided to heat the drum 30.
The washing machine may further include a cabinet 10
forming an exterior. The washing machine may further
include a tub 20.
[0130] The tub 20 may be provided inside the cabinet
10. The tub 20 may provide an accommodation space.
The tub 20 may accommodate washing water. The tub
20 is provided to accommodate the drum 30.
[0131] The drum 30 may be rotatably provided inside
the cabinet 10. The drum 30 may be rotatably provided
inside the tub 20. The drum 30 accommodates laundry.
An opening is provided at a front of the drum 30, and
laundry is put into the drum 30.
[0132] The drum 30 may include a body in an elongated
cylindrical shape and through holes 30h formed in the
body. The through holes 30h are formed in a circumfer-

ential surface (body of the drum) of the drum 30 to allow
air and washing water to communicate with each other
between the tub 20 and the drum 30.
[0133] The drum 30 may be formed of a conductor.
The body of the drum 30 may be formed of a conductor.
The body of the drum 30 may be formed of metal.
[0134] The induction heater or IH module 70 may heat
the drum 30. The induction heater 70 may generate an
electromagnetic field. The induction heater 70 is provided
to heat the drum 30 using a magnetic field.
[0135] The induction heater 70 may be provided on an
outer circumferential surface of the tub 20. The induction
heater 70 may be provided on the tub 20. The induction
heater 70 may be fixed to the tub 20. The induction heater
70 may be spaced apart from the drum 30.
[0136] Alternatively, the induction heater 70 may be
disposed outside the drum 30 in the cabinet 10. The in-
duction heater 70 may be fixed to an inner wall of the
cabinet 10. The induction heater 70 may be spaced apart
from the drum 30.
[0137] The tub 20 and the drum 30 may be formed in
a cylindrical shape. Inner and outer circumferential sur-
faces of the tub 20 and the drum 30 may be each formed
in a substantially cylindrical shape.
[0138] FIG. 3 shows a washing machine in which the
drum 30 is rotated with respect to a rotation axis parallel
to the ground. Unlike the drawings, the drum 30 and the
tub 20 may have a tilting shape that tilts to the rear. The
rotating shaft of the drum 30 may pass through the rear
surface of the clothing treatment apparatus. That is, a
straight line extending from a rotational shaft 42 of a driver
40 may pass through the rear surface of the clothing treat-
ment apparatus.
[0139] The clothing treatment apparatus further in-
cludes the driver 40 provided to rotate the drum 30 inside
the tub 20. The driver 40 may include a motor 41. The
motor 41 may include the rotational shaft 42. The rotating
shaft 42 may be connected to the drum 30 to rotate the
drum 30 in the tub 20 and/or the cabinet 10.
[0140] The motor 41 includes a stator and a rotor. The
rotor may be connected to the rotational shaft 42. The
rotating shaft 42 may be connected to the drum 30 to
rotate the drum 30 in the tub 20.
[0141] The driver 40 may include a spider 43. The spi-
der 43 may be an element that connects the drum 30 and
the rotational shaft 42 and uniformly and stably transmits
a rotational force of the rotational shaft 42 to the drum 30.
[0142] The spider 43 may be coupled to the drum 30
while at least partially inserted into a rear wall of the drum
30. To this end, the rear wall of the drum 30 is formed in
a shape recessed inward of the drum 30. In addition, the
spider 43 may be coupled to the drum 30 while further
inserted into the drum 30 at a center of rotation of the
drum 30.
[0143] A lifter 50 may be provided inside the drum 30.
A plurality of lifters 50 may be provided along the circum-
ferential direction of the drum 30. The lifter 50 performs
a function of agitating the laundry. For example, in re-
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sponse to rotation of the drum 30, the lifter 50 lifts the
laundry upward.
[0144] The laundry moved upward is separated from
the lifter 50 due to gravity and falls downward. Washing
may be performed by an impact force caused by the fall-
ing of the laundry. The agitation of laundry may enhance
drying efficiency.
[0145] The lifter 50 may be formed by extending from
a rear end of to a front end of the drum 30. The laundry
may be evenly distributed back and forth in the drum 30.
[0146] An induction heater IH (which is also referred
to as an IH module) 70 is a device for heating the drum 30.
[0147] As shown in FIG. 4, the induction heater 70 may
include a coil 71 that receives a current to generate a
magnetic field. The coil 71 may generate an eddy current
in the drum 30.
[0148] The induction heater 70 may include a heater
cover 72 that accommodates the coil 71. Descriptions
about the structure of the induction heater 70 and the
principle on how the induction heater 70 heats the drum
30 will be omitted.
[0149] In the clothing treatment apparatus, the coil 71
heats the drum 30 to increase temperature inside the
drum 30 as well as the drum 30 itself. The induction heater
70 may heat the washing water in contact with the drum
30 by heating the drum 30. The induction heater 70 may
heat the laundry in contact with an inner circumferential
surface of the drum 30. The induction heater 70 may heat
the laundry that is not in contact with the inner circum-
ferential surface of the drum 30 by increasing the tem-
perature inside the drum 30.
[0150] The induction heater 70 may increase the wash-
ing water, laundry, and ambient temperature inside the
drum 30. The induction heater 70 may dry the laundry
by increasing temperature of the laundry, temperature of
the drum 30, and the ambient temperature inside the
drum 30.
[0151] Although FIG. 4 shows that the induction heater
70 is provided at an upper side of the tub 20, it does not
exclude that the induction heater 70 is provided on at
least one of the upper side, lower side, and both sides
of the tub 20. The induction heater 70 may be installed
at a position higher than a maximum water level for the
wash water stored in the tub 20.
[0152] Furthermore, the clothing treatment apparatus
such as a dryer may not include the tub 20, and the in-
duction heater 70 may be installed at an inner wall of the
cabinet 10.
[0153] The induction heater 70 may be provided at one
side of the outer circumferential surface of the tub 20.
The coil 71 may be provided by winding the induction
heater 70 in the cover 72 at least once along a surface
adjacent to the tub 20.
[0154] The induction heater 70 may generate an eddy
current in the drum 30 by radiating an induced magnetic
field directly on the outer circumferential surface of the
drum 30, and consequently may directly heat the outer
circumferential surface of the drum 30.

[0155] The clothing treatment apparatus according to
an embodiment of the present disclosure may include a
controller 90 (see FIG. 5) for controlling an output of the
induction heater 70. The controller 90 may control turning
on/off and output of the induction heater 70.
[0156] The induction heater 70 may receive power by
being connected to an external power supply source via
an electric wire. Alternatively, the induction heater 70
may be connected to the controller 90, which controls
the operation of the washing machine, to receive power.
The induction heater 70 may receive power from any-
where as long as the induction heater 70 is able to supply
power to an internal coil 71.
[0157] When electric power is supplied to the induction
heater 70 and AC current flows through the coil 71 pro-
vided in the induction heater 70, the drum 30 is heated.
[0158] When electric power is supplied to the induction
heater 70 but the drum 30 does not rotate, only some
surface portions of the drum 30 is heated, and thus, the
corresponding portions may be overheated and the re-
maining portions of the drum 30 may not be heated or
may be less heated In addition, heat may not be smoothly
supplied to the laundry accommodated in the drum 30.
[0159] When the induction heater 70 is operated, the
controller 91 may rotate the drum 30 through the motor
41 of the driver 40. The controller 85 may cause the in-
duction heater 70 to operate once the drum 30 is rotated.
[0160] If all of the outer circumferential surface of the
drum 30 can face the induction heater 70, a speed at
which the motor 41 of the driver 40 rotates the drum 30
may be any speed.
[0161] Meanwhile, as the drum 30 is rotated, all sur-
faces of the drum 30 may be heated, and the laundry
inside the drum 30 may be evenly exposed to heat.
[0162] Accordingly, in the clothing treatment apparatus
according to an embodiment of the present disclosure,
even in a case where the induction heater 70 is installed
at only one of the upper, lower, and both sides of the
outer circumferential surface of the tub 20, it is possible
to evenly heat the outer circumferential surface of the
drum 30.
[0163] According to an embodiment of the present dis-
closure, the induction heater 70 may heat the drum 30
to a high temperature within a very short time. The in-
duction heater 70 may heat the drum 30 to a target tem-
perature within a very short time. The induction heater
70 may heat the drum 30 to 120 ° C or higher within a
very short time.
[0164] When the induction heater 70 is driven while
the drum 30 is in a stationary state or at a very slow
rotational speed, a specific part of the drum 30 may be
overheated very quickly. When the induction heater 70
is driven in a state in which the drum 30 is stopped or at
a very slow rotating speed, heat may not be sufficiently
transferred from the heated drum 30 to the laundry
[0165] A correlation between the rotating speed of the
drum 30 and the driving of the induction heater 70 may
be very important. It may be more advantageous to rotate
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the drum 30 and drive the induction heater 70 than to
drive the induction heater 70 and rotate the drum 30.
[0166] Through the description of the above-described
embodiment, it can be seen that the washing machine
according to the embodiment of the present disclosure
can save washing water because it is not necessary to
completely submerge laundry in the washing water in
order to soak the laundry. This is because a portion of
the drum 30 in contact with the washing water continu-
ously changes as the drum 30 is rotated. That is, this is
because a heated portion repeatedly comes into contact
with the washing water to heat the washing water and is
then separated from the washing water and heated.
[0167] In addition, through the description of the
above-described embodiment, it can be seen that the
washing machine according to the embodiment of the
present disclosure can increase temperature of laundry
and an internal space in which the laundry is accommo-
dated. That is, this is because the drum 30 in contact with
the laundry is heated. Therefore, it is possible to effec-
tively heat the laundry without being submerged in the
washing water.
[0168] In one example, since the laundry does not
need to be submerged in the washing water for steriliza-
tion, it is possible to save the washing water. This is be-
cause the laundry may be heated through the drum 30
rather than through the washing water. In addition, the
inside of the drum 30 changes to a high temperature and
high humidity environment due to steam or water vapor
generated as wet laundry is heated, so that the steriliza-
tion effect can be more effectively performed.
[0169] Therefore, a laundry sterilizing washing course
in which washing water is submerged in heated washing
water may be replaced with a method using a much small-
er amount of washing water. In other words, since it is
not necessary to heat washing water having a high spe-
cific heat, it is possible to save energy.
[0170] In addition, through the description of the
above-described embodiment, it can be seen that an
amount of washing water supplied to increase tempera-
ture of laundry may be reduced, and thus a time to supply
the washing water may be reduced. This is because it is
possible to reduce the amount and time for additionally
supply of washing water after laundry-wetting. Therefore,
a washing time may be further reduced.
[0171] Here, a water level of washing water with de-
tergent contained therein may be lower than a lowest
water level of the drum 30. In this case, by supplying the
washing water inside the tub 20 to the inside of the drum
30 through a circulation pump 80, it is possible to more
effectively use a small amount of washing water. The
supply of washing water through the circulation pump 80
may be performed through the controller 90.
[0172] Furthermore, through the description of the
above-described embodiment, the configuration of the
heater provided under the tub 20 to heat the washing
water may be omitted, thereby simplifying the configura-
tion and increasing a volume of the tub 20.

[0173] In particular, it can be seen that the heater inside
the general tub 20 has a limit in increasing a heating
surface area. That is, a surface area of the heater in con-
tact with air or laundry is relatively small. However, on
the contrary, a surface area of the drum 30 itself or a
surface area of a circumferential surface of the drum 30
itself is very large. Therefore, since a heating area be-
comes large, an immediate impact of heating may be
obtained.
[0174] A heating mechanism through the heater of the
tub 20 during washing heats the washing water by the
heater of the tub 20, and the heated washing water in-
creases temperature of the drum 30, temperature of the
laundry, and ambient temperature inside the drum 30.
Therefore, it takes a lot of time until the whole is heated
to a high temperature.
[0175] However, as described above, the circumferen-
tial surface of the drum 30 itself has a relatively large
area in contact with washing water, the laundry, and the
air inside the drum 30. Therefore, the heated drum 30
directly heats the washing water, the laundry, and the air
inside the drum 30. Therefore, it can be said that the
induction heater 70 as a heating source during washing
is very effective compared to a tub heater.
[0176] In addition, when the washing water is heated
during washing, the drum 30 is generally stopped. This
is to drive the tub heater submerged in the washing water
while at a stable water level. Therefore, the washing time
may be increased by a time required to heat the washing
water.
[0177] When the washing water is heated using the
induction heater 70, the drum may rotate. Accordingly, it
is possible to prevent a product damage or malfunction
caused in a case where when the drum does not rotate,
only a part of the drum is heated and thus the washing
water is not heated evenly and the drum is partially heat-
ed. In addition, if the washing water is heated while the
drum rotates, the detergent may be more efficiently dis-
solved according to a flow of the washing water, and a
time required to heat the washing water may be reduced
because a time during which the circumferential surface
of the heated drum is in contact with the washing water
is increased.
[0178] FIG. 5 is a block diagram illustrating a control
configuration of a clothing treatment apparatus according
to an embodiment of the present disclosure.
[0179] Hereinafter, a control configuration of a clothing
treatment apparatus according to an embodiment of the
present disclosure will be described in detail with refer-
ence to FIG. 5.
[0180] A controller 90 is a main processor and is pro-
vided to control the operation of the clothing treatment
apparatus. The operation of various control configura-
tions to be described later may be controlled through the
controller.
[0181] A motor 41 is provided to drive a drum. That is,
the motor 41 is provided to rotate the drum. A rotational
force of the motor 41 may be directly or indirectly trans-
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mitted to the drum. Recently, a direct drive motor in which
a rotational force of the motor 41 is directly transmitted
to the drum is generally used.
[0182] A driving pattern of the drum may vary accord-
ing to the driving pattern of the motor 41. Therefore, the
controller 90 controls the operation of the motor 41 to
generate various driving such as a tumbling operation, a
filtration operation, and a spin operation the drum. Each
operation state of the drum can also be referred to as a
motion of the drum.
[0183] A time during which the motor is actually driven
within a certain time period may be referred to as an
operating rate. That is, if the motor is actually driven for
only 50 seconds within a 100-second period, an operat-
ing rate of the motor may be 50%. Since the motor drives
the drum, it can be said that an operating rate of the motor
is approximately equal to an operating rate of the drum.
In this embodiment, the operating rate of the motor and
the operating rate of the drum may be understood to be
the same unless otherwise described.
[0184] The tumbling operation of the drum may be a
driving to causes clothes (laundry) inside the drum to be
lifted and then fall as the drum is rotated at approximately
40 to 60 RPM. For example, when the drum is rotated at
46 RPM, the laundry inside the drum may be lifted and
then separated from an inner circumferential surface of
the drum and fall. It may be a driving in which washing
or laundry-wetting is performed by a mechanical force
from the fall of the clothes and friction with the drum. It
may be a driving that is commonly used because the
clothes are agitated in the drum.
[0185] The filtration operation of the drum may be said
to be a driving in which as the drum is rotated at about
60 RPM or more, the drum and the clothes are integrally
rotated while closely contacting the inner circumferential
surface of the drum inside the drum. For example, when
the drum is rotated at 100 RPM, the laundry inside the
drum is spread out on the inner circumferential surface
of the drum, and the washing water is separated from
the clothes.
[0186] The spin operation of the drum may be said to
be a driving of centrifugal dehydration of the washing
water from the clothes as the drum is rotated at about
800 RPM or more. As the spin operation is performed by
a very large centrifugal force in a final process of washing,
the entire washing process may end.
[0187] Therefore, a rotation RPM of the drum increas-
es in the order of the tumbling operation, the filtration
operation, and the spin operation. The spin operation
may be said to be a driving to continuously rotate the
drum in one direction, and the tumbling operation and
the spin operation may be said to be an operation to
repeatedly rotating and stopping the drum in the forward
and/or reverse directions.
[0188] For washing, washing water must be supplied
into the tub from the outside of the clothing treatment
apparatus. To this end, the clothing treatment apparatus
is provided with a water supply valve 23. The water supply

valve is connected to an external water supply source,
and when the water supply valve is operated, washing
water is supplied into the clothing treatment apparatus.
[0189] If necessary, a plurality of water supply valves
23 may be provided. A cold water valve 25 for supplying
cold water from an external water supply source and a
pre-valve 24 for supplying water other than cold water
connected to a boiler, such as hot water, by being con-
nected to a boiler may be provided.
[0190] When temperature of the washing water is set
to room temperature (chilled water or cold water) during
washing, heating of the washing water is not required.
Therefore, in this case, water supply may be performed
only through the cold water valve 25. However, when the
temperature of the washing water is set to a constant
temperature (25°C, 40°C, etc.) rather than room temper-
ature during washing, the washing water may be supplied
through the pre-valve 24 and the cold water valve 25. Of
course, in the latter case, the washing water may be sup-
plied only through the cold water valve 25.
[0191] Meanwhile, the pre-valve 24 and the cold water
valve 25 may be valves for supplying the same cold wa-
ter. Water supply through the pre-valve 24 may be a case
in which water is supplied to the tub through the inside
of the drum, and water supply through the cold water
valve 25 may be a case in which water is supplied to a
tub without passing through the inside of the drum. Of
course, it may be vice versa.
[0192] In addition, the pre-valve 24 may be a water
supply valve for supplying washing water to the tub
through a detergent box, and the cold water valve 25 may
be a water supply valve for directly supplying washing
water into the tub without passing through the detergent
box. Of course, it may be vice versa.
[0193] Therefore, a plurality of water supply valves
may be provided according to temperature of the washing
water and a water supply path of the washing water.
[0194] A water level sensor 26 may be provided to
sense a water level of washing water supplied into the
tub. That is, it may be referred to as a sensor for control-
ling the water level so that an appropriate amount of
washing water is supplied.
[0195] In general, a frequency sensor for sensing a
water level based on a frequency is usually used as the
water level sensor 26. A water level is sensed based on
a difference in sensed frequency depending on the water
level. During washing, the water level sensor 26 senses
a water level so that water is supplied between an empty
water level and a maximum water level. The maximum
water level may be a heater protection water level at
which the lower part of the drum is submerged in the
washing water, as described above. In general, water is
supplied until a water level of the washing water reaches
the heater protection water level after the clothes fully
absorbs the washing water.
[0196] In this embodiment, it can be said that the heater
protection water level is destroyed. That is, the heater
protection water level may be ignored. Therefore, the
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maximum water level until which water is supplied may
be referred to as a water supply level, not the heater
protection water level. The water supply level in this em-
bodiment may be a water level at which the lower part of
the drum is submerged in the washing water.
[0197] For a frequency sensor, the empty water level
may be approximately 25.5 Khz, and the heater protec-
tion water level may be approximately 24.7 Khz. Of
course, a value of a specific frequency may vary depend-
ing on a size of the clothing treatment apparatus, a model
of the frequency sensor, and an external environment.
However, a fact that the higher the frequency sensed by
the frequency sensor, the lower the water level will be
equally applied.
[0198] The controller 90 controls the operation of the
water supply valve 23 based on a water level value
sensed by the water level sensor 26.
[0199] An induction heater (IH module) 70 may be re-
ferred to as a heater that heats the drum by induction.
Since the induction heater 70 has been described in detail
with reference to the prior patent, a relevant description
thereof will be omitted.
[0200] When a drum 30 is heated by the induction heat-
er 70, the washing water may be heated. Of course, not
only the washing water but also the clothes in contact
with the drum 30 may be directly heated. By this heating
method, the clothes absorbing the washing water is di-
rectly heated, making it possible to increase a heating
effect. In addition, since heat is less diffused to the sur-
roundings, the heating efficiency is higher.
[0201] When washing, heating by the induction heater
70 may be performed using the washing water temper-
ature sensor 28. That is, when temperature of the wash-
ing water reaches a set temperature, the heating may be
terminated.
[0202] By the induction heater 70, the drum 30 may be
heated to about 160°C in a short time. In one example,
temperature of an outer circumferential surface of the
drum 30 may increase to 160°C in about 3 seconds.
Therefore, it may be necessary to prevent overheating
of the drum 30 or overheating of the induction heater by
transferring the heat from the drum 30 to the washing
water and clothes.
[0203] A drying temperature sensor 29 may be provid-
ed to prevent overheating of the drum 30. The drying
temperature sensor 29 may be provided to directly or
indirectly sense the temperature of the outer circumfer-
ential surface of the drum 30. When it is determined
through the drying temperature sensor 29 that the drum
30 is overheated, the controller 90 stops the operation
of the induction heater.
[0204] The washing water temperature sensor 28 may
be mounted on a lower portion of the tub 20 to sense the
temperature of the washing water. The drying tempera-
ture sensor 29 may be mounted on an upper portion of
the tub 20 to sense the temperature of the outer circum-
ferential surface of the drum 30. Therefore, it is advan-
tageous that the washing water temperature sensor and

the drying temperature sensor are installed at different
positions and senses different objects.
[0205] The washing water temperature sensor 28 may
directly sense the temperature of the washing water. The
drying temperature sensor 29 may indirectly sense the
temperature of the drum 30, without contacting the drum
30 rotating. Therefore, it is advantageous that the wash-
ing water temperature sensor and the drying temperature
sensor have different sensing mechanisms or methods.
[0206] The washing water temperature sensor 28 may
be provided to sense the temperature of the washing
water when the drum 30 is stopped. The induction heater
70 may be controlled not to operate when reaching a
target temperature. The drying temperature sensor 29
may be provided to sense the temperature of the drum
30 when the drum 30 is rotated. In particular, it may be
provided to sense the temperature when the drum 30 is
rotated and when the induction heater 70 is operated.
Therefore, it is advantageous that the washing water tem-
perature sensor and the drying temperature sensor have
different sensing timings.
[0207] Based on such a dual sensor configuration, it
is possible to provide a safe clothing treatment apparatus
and a control method thereof.
[0208] An embodiment of the present disclosure may
provide a clothing treatment apparatus capable of stably
driving the induction heater 70 and a control method
thereof. In particular, the driving of the drum 30 and the
driving of the induction heater 70 may be interlocked.
Specific details of this embodiment will be described lat-
er.
[0209] In the clothing treatment apparatus and a con-
trol method thereof according to an embodiment of the
present disclosure, it is possible to effectively perform
washing with an amount of washing water significantly
less than an amount of washing water required for wash-
ing in a related art. That is, washing may be effectively
performed only with an amount of washing water up to a
water level much lower than the heater protection water
level.
[0210] In order to perform washing effectively, a suffi-
cient amount of detergent water (washing water in which
detergent is dissolved) must be supplied to clothes (laun-
dry). That is, it is preferable that washing is performed in
such a way in which the clothes absorb and is separated
from the detergent water at the same time. If a part of
the clothes is not wet, it is obvious that this part will not
be washed. For this reason, it can be said that washing
is performed at the heater protection water level in a re-
lated art.
[0211] However, in an embodiment of the present dis-
closure, the heater protection water level is not required
and washing may be performed at a water level lower
than the heater protection water level. That is, washing
may be performed with the clothes not being submerged
in washing water.
[0212] In this case, as the drum 30 is driven, the de-
tergent water absorbed by the clothes is gradually dis-
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charged to the tub 20, thereby reducing the washing ef-
fect. For this reason, in an embodiment of the present
disclosure, a circulation pump 80 for supplying or resup-
plying detergent water to the clothes may be provided.
[0213] The clothing treatment apparatus of the present
disclosure may further include a circulation system con-
figured to circulate washing water of the tub 20.
[0214] A circulation nozzle configured to spray wash-
ing water into the drum 30 may be provided. The circu-
lation pump 80 may supply the water discharged in the
tub 20 to the circulation nozzle. A circulation passage
connecting the tub 20 and the circulation pump 80 and
connecting the circulation pump 80 and the circulation
nozzle may be provided.
[0215] The circulation pump 80 may be configured to
pump some of the washing water from the lower part of
the tub 20 and then spray the pumped washing water
into the drum 30. The washing effect may be enhanced
by injection pressure of the washing water, and as the
washing water (detergent water) is again supplied to the
clothes, the clothes may always remain wet enough.
Therefore, washing may be effectively performed even
if the clothes are not submerged in the washing water.
[0216] Washing by the clothing treatment apparatus
may be performed through initial water supply, laundry-
wetting, heating, and main washing steps or sections.
After the main washing, rinsing and spin-drying may be
performed to complete washing. The entire washing
process or washing course is automatically performed in
the order of a washing cycle, a rinsing cycle, and a spin-
drying cycle and then ends.
[0217] Additional water supply may be performed in
the laundry-wetting step. In this embodiment, it is possi-
ble to achieve the above-mentioned object, especially
when heating is performed in the laundry-wetting step.
In addition, in this embodiment, the washing process may
be performed in a way such that heating is performed in
the laundry-wetting step and the drum is rotated at a high
rotational speed. This will be described in detail later.
[0218] Characteristics in the washing cycle according
to the embodiment of the present disclosure, which will
be described later, may equally apply to the rinsing cycle
as long as they are not contradictory or exclusive.
[0219] FIG. 6 is a schematic diagram illustrating an ex-
ample of a state for driving a drum at a high rotational
speed in a washing process.
[0220] When the drum 30 is rotated at a rotational
speed (for example, 100 rpm) that implements a filtration
motion, laundry rotates integrally with the drum while ad-
hered to the inner circumferential surface of the drum 30
without falling even from a highest point in the drum 30.
When the drum 30 is rotated at a rotational speed that
implements the filtration motion while the laundry is wet,
water absorbed by the laundry comes out of the laundry
due to a centrifugal force.
[0221] By rotating the drum 30 at a rotational speed
(100 rpm) that implements the filtration motion, the water
coming out of the laundry may be utilized in the circulation

system. Therefore, the washing machine using the in-
duction heater 70 may perform high-concentration wash-
ing with a small amount of water compared to that of
general washing.
[0222] In the case of washing at a high rotational
speed, a smaller amount of water may be used, but if the
rotational speed is increased to a certain rotational
speed, for example, 100 rpm or more, the tub 20 may
vibrate greatly due to the rotation of the drum 30. There-
fore, in order to rotate the drum 30 at 100 rpm or more,
it is necessary to sense unbalance (UB) of rotation of the
drum. Conventionally, the eccentricity of the drum 30 ro-
tating at 100 to 110 RPM, especially at 108 RPM, is
sensed.
[0223] That is, in order to perform washing at a high
rotational speed, it is necessary to sense unbalance of
the laundry at a predetermined rotational speed, and in
response to sensing of the unbalance, sense unbalance
of the drum again. In this case, there may be a power
loss, for example, that the rotational speed is not in-
creased but decreased again in order to sense the un-
balance.
[0224] In other words, if a requirement is not satisfied
at the event of sensing of the unbalance (UB), a process
of sensing the unbalance after stopping the drum should
be performed again, as shown in the right state of FIG.
6, and thus, power loss may occur.
[0225] In addition, when the drum 30 is set to be rotated
at 100 RPM or more, the laundry rotates integrally with
the drum 30, so that it is not possible to provide a me-
chanical force due to falling, bending and stretching to
the laundry.
[0226] This process may lead to degradation in wash-
ing performance. Therefore, there is a limitation that a
rotational speed of the drum cannot not be increased
while laundry-wetting is performed.
[0227] However, according to an embodiment of the
present disclosure, this limitation may be resolved. In ad-
dition, it may be possible to perform washing while rotat-
ing the drum at a high rotational speed in the initial stage
of washing. Such a high rotational speed may mean a
rotational speed (a first rotational speed which is different
from the first rpm shown in FIG. 6 ) at which laundry is
able to be washed by rotating the drum so that the laundry
(clothes) rotates while being adhered to the inner surface
of the drum. In one example, the first rotational speed
may be 300 to 400 rpm. In addition, such washing per-
formed while rotating the drum at a high rotational speed
may be referred to as "centrifugal washing".
[0228] According to an embodiment of the present dis-
closure, a water supply process of supplying washing
water into the tub 20 through the water supply valve 23
may be first performed.
[0229] Thereafter, laundry-wetting to perform laundry-
wetting by driving the drum 30 while the circulation pump
80 is operated to circulate washing water, heating to per-
form heating by driving the induction heater 70, and cen-
trifugal washing to perform washing by rotating the drum

23 24 



EP 4 123 075 A1

14

5

10

15

20

25

30

35

40

45

50

55

30 at the first rotational speed, which exceeds a rotational
speed at which laundry rotates while adhered to the inner
surface of the drum 30, may be performed. Thereafter,
a main washing process of performing washing by driving
the drum 30 may be performed.
[0230] In this case, durations of the laundry-wetting
process, the heating process, and the centrifugal wash-
ing process may at least partially overlap each other. As
a result, a washing time may be reduced, and a more
efficient washing process may be achieved. These proc-
esses will be described later in detail.
[0231] FIG. 7 is a graph illustrating laundry-wetting and
heating sections by driving a clothing treatment appara-
tus according to an embodiment of the present disclo-
sure.
[0232] A method for receiving a minimum amount of
water required for washing in water supply and laundry-
wetting sections according to an embodiment of the
present disclosure will be described.
[0233] A detergent box providing a space for accom-
modating detergent may be provided, and the detergent
box may be connected to a water supply line.
[0234] Initial water supply may be performed by the
water supply process. The water supply valve 23 may
supply an amount of water that allows the detergent of
the detergent box to flow into the tub 20 during the initial
water supply. For example, the water supply valve 23
may supply 4 liters of water to the tub during the initial
water supply.
[0235] Thereafter, the motor 41 and the circulation sys-
tem may be operated in the laundry-wetting section,
shown in FIG. 7, to sufficiently wet the clothes.
[0236] In this case, temperature of the clothes may be
increased by driving the induction heater (IH module) 70
during the operation of the motor 41.
[0237] As shown, the motor 41 may drive the drum 30
at a second rotational speed (for example, 46 rpm) and
then increases the rotational speed to the first rotational
speed (for example, 400 rpm) to drive the drum 30. As
mentioned above, the operation driven at this first rota-
tional speed may be referred to as the centrifugal washing
process or a part of the centrifugal washing process. This
part of this centrifugal washing process may correspond
to a circulation operation by the circulation system.
[0238] Meanwhile, the second rotational speed may
correspond to a rotational speed range at which the laun-
dry (clothes) is bent and stretched and falls within the
drum 30. A motion in which the laundry (clothes) is bent
and stretched and falls within the drum 30 may be re-
ferred to as a tumble process.
[0239] When this operation (driving at the first rotation-
al speed) ends, the driving of the induction heater 70 may
end and the motor 41 and a circulation operation may be
stopped.
[0240] As such, a water level frequency may be
checked whenever the motor 41 and the circulation op-
eration are finished, and if there is insufficient or no water
(for example, when the water level frequency is 25.5

kHz), an additional water supply process may be per-
formed.
[0241] After that, if it is found there is enough water by
checking the water level frequency (for example, when
the water level frequency reaches 25.4 kHz), the addi-
tional water supply process may end with a minimum
amount of water clothes contain during washing.
[0242] The induction heater 70 may be driven only
when the motor 41 is rotated at a predetermined rota-
tional speed or more, for example, 40 rpm or more.
[0243] FIG. 8 is a flowchart illustrating a control method
of a clothing treatment apparatus according to an em-
bodiment of the present disclosure. Also, FIG. 9 is a flow-
chart illustrating a detailed control method of a clothing
treatment apparatus according to an embodiment of the
present disclosure. For the configuration of the clothing
treatment apparatus, the configuration of FIGS. 2 to 5
described above may be referred to together.
[0244] Hereinafter, a control method of a clothing treat-
ment apparatus according to an embodiment of the
present disclosure will be described in detail with refer-
ence to FIGS. 8 and 9.
[0245] A washing process shown in FIG. 8 may corre-
spond to a main washing process excluding processes
such as motor and vibration sensing. This main washing
process is illustrated in operation S10 in FIG. 9. In FIG.
9, step S30 of driving a motor, a circulation system, and
an induction heater (IH) involved in the main washing
process is shown on the right side. In addition, in FIG. 9,
a detailed operation S20 of laundry-wetting, driving the
heater, and performing centrifugal washing is shown on
the left side.
[0246] First, a water supply step S11 of supplying
washing water into the tub 20 may be performed. This
water supply step S11 may be performed through the
water supply valve 23. Details of this water supply step
S11 will be omitted.
[0247] Thereafter, a step S12 may be performed,
which includes a time during which laundry-wetting for
wetting laundry by driving the drum 30 while circulating
washing water, heating for heating by driving the induc-
tion heater 70, and centrifugal washing for performing
washing by rotating the drum 30 at a first rotational speed
exceeding a rotational speed at which the laundry is ro-
tated while adhered to an inner surface of the drum 30
are included.
[0248] That is, at least one of a laundry-wetting step
to perform laundry-wetting, a heating step to perform
heating by driving the induction heater 70, and a centrif-
ugal washing step to perform washing by rotating the
drum 30 at the first rotational speed may be simultane-
ously performed.
[0249] In other words, the durations of the laundry-wet-
ting step, the heating step, and the centrifugal washing
step may at least partially overlap each other.
[0250] In this case, the first rotational speed may be a
rotational speed at which washing water permeates
(passes through) laundry with the laundry rotating while
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adhered to the inner surface of the drum 30.
[0251] As mentioned above, according to the embod-
iments of the present disclosure, it may be possible to
perform washing while rotating the drum at a high rota-
tional speed in the initial stage of washing. Such a high
rotational speed may refer to a rotational speed (first ro-
tational speed) at which washing can be performed by
rotating the drum so that the laundry (clothes) is rotated
while adhered to the inner surface of the drum. For ex-
ample, the range of the first rotational speed may be 300
to 400 rpm. In addition, such washing performed while
rotating the drum at a high rotational speed may be re-
ferred to as "centrifugal washing".
[0252] In general, when the rotational speed of the
drum 30 is 80 rpm or more, the clothes may be rotated
while being adhered to the drum. This may be commonly
referred to as filtration or centrifugal operation.
[0253] The washing operation based on bending,
stretching and falling may be an operation to directly re-
move contaminants from the clothes, and in the above-
mentioned filtration or centrifugal operation, when the
clothes are rotated while adhered to the drum 30, the
clothes opens up, and at this point, it is possible to quickly
and evenly wet the inside of the clothes with detergent
water using the circulation system, thereby enhancing
the effect of laundry socking.
[0254] The range of the first rotational speed described
above may mean a rotational speed range in which the
washing water pass through the clothes as well as being
adhered to the drum. In addition, the range of the first
rotational speed may correspond to a dewatering profile.
In this case, the range of the first rotational speed may
be 300 to 400 rpm.
[0255] Meanwhile, the tub 20 may vibrate in response
to the rotation of the drum 30. If a rotational speed of the
drum 30 is increased, resonance may occur near a nat-
ural frequency. The tub 20 may collide with the cabinet
10 due to the resonance.
[0256] Resonance may occur at a rotational speed of
200 to 400 RPM of the drum 30. The first rotational speed
may be greater than a minimum rotational speed of the
drum at which resonance may occur.
[0257] As such, in order to increase a rotational speed
of the drum 30 to the first rotational speed, a process of
sensing unbalance (UB) of rotation of the drum 30 may
be required.
[0258] That is, the centrifugal washing step may in-
clude a step S23 of sensing unbalance (UB) of rotation
of the drum 30. The step S23 of sensing unbalance may
be performed at a rotational speed lower than the first
rotational speed.
[0259] For example, the step S23 of sensing unbal-
ance may be performed at a second rotational speed and
a third rotational speed greater than the second rotational
speed. In this case, the second rotational speed may
correspond to a rotational speed range in which the laun-
dry are bent and stretched and falls within the drum 30.
That is, the second rotational speed may correspond to

tumbling. This tumbling may correspond to 40 to 50 rpm.
In an embodiment of the present disclosure, it may be
46 rpm as an example.
[0260] In addition, the third rotational speed may be
greater than or equal to the minimum rotational speed of
the drum 30 at which the drum rotates in a state in which
the laundry accommodated in the drum 30 is adhered to
the inner circumferential surface of the drum 30. The third
rotational speed may be less than the minimum rotational
speed at which vibration of the tub 20 caused by the
rotation of the drum 30 can resonate. The third rotational
speed may correspond to a rotational speed in a lower
range than the first rotational speed. For example, the
third rotational speed may be 100 RPM or more and less
than 200 RPM. For example, the third rotational speed
may be 150 rpm.
[0261] As described above, referring to FIG. 9, the cen-
trifugal washing step S12 may include (tumbling) step
S22 of rotating the drum at the second rotational speed,
primary unbalance sensing step S23 of sensing unbal-
ance of the drum 30, and step S24 rotating the drum at
the third rotational speed (indicated as 2-1 rpm in order
in FIG. 9).
[0262] In addition, the centrifugal washing step S12
may further include secondary unbalance sensing step
25 of sensing unbalance of the drum S30 and step S26
of performing washing while rotating the drum 30 at the
first rotational speed (indicated as 3 rpm in the sequence
in FIG. 9).
[0263] Here, as mentioned above, the first rotational
speed may be 300 to 400 rpm, for example, 400 rpm may
be used.
[0264] After this process is performed, the motor may
be stopped in step S27. After a water level is sensed in
step S28, additional water supply may be performed in
step S29.
[0265] In this way, the laundry-wetting step may further
include water level sensing step S28 of measuring a wa-
ter level. In this case, when the measured water level is
less than a preset circulation water level, additional water
supply step S29 may be performed.
[0266] In addition, the circulation water level may be a
washing water level formed by an amount of washing
water equal to or smaller than an amount of washing
water filled in the circulation passage to drive the circu-
lation pump, and the circulation water level may be a
level at which a lowest portion of the drum 30 is not sub-
merged in the washing water.
[0267] In this case, the additional water supply step
S29 may be performed until the water level reaches the
circulation water level.
[0268] In addition, in the water level sensing step S28
and the additional water supply step S29, the driving of
the drum 30 and the circulation pump may be stopped.
That is, right before the water level sensing step S28 and
the additional water supply step S29, the motor may be
stopped in step S27.
[0269] Thereafter, this process may be repeatedly per-
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formed.
[0270] This process may be approximately as the
same as the process described with reference to FIG. 7.
[0271] Referring to FIG. 9, a motor and a circulation
system may operate in the water supply step S11.
[0272] In addition, in step S12 in which laundry-wetting,
heating, and centrifugal washing are performed simulta-
neously, the induction heater (IH) may operate.
[0273] Thereafter, in step S12-1 of determining a heat-
ing time for each laundry amount, the drum 30 may per-
form tumbling and the induction heater IH may operate
together.
[0274] Thereafter, the main washing process S13 may
be performed.
[0275] Briefly described with reference to FIG. 8, after
the main washing process S13, rinsing process S14 and
spin-drying process S15 may be sequentially performed.
[0276] Referring to FIG. 9, more specifically, the rinsing
S14 and the spin-drying S15 may include washing spin-
drying S13-1, first rinsing S14, rinsing and spin-drying
S14-1, second rinsing S14-2, and main spin-drying S15.
A detailed description thereof will be omitted.
[0277] FIG. 10 is a graph illustrating an unbalance
sensing process in a control method of a clothing treat-
ment apparatus according to an embodiment of the
present disclosure.
[0278] For centrifugal washing during washing (laun-
dry-wetting), for example, an unbalance sensing process
may be primarily performed while securing mechanical
performance (washing performance) at 46 rpm.
[0279] Then, for example, after a rotational speed of
the drum is increased to 150 rpm, the unbalance sensing
process may be performed secondarily.
[0280] That is, a value of the vibration sensor is meas-
ured at 46 rpm, which is a primary unbalance sensing
process, and when the value of the vibration sensor
reaches a value where clothes can be lifted at a high rpm,
the rpm may be increased.
[0281] Thereafter, an unbalance value is measured
again at about 150 rpm, which is a secondary unbalance
sensing process, and when the unbalance value is not
satisfactory, the motor may be stopped, and when the
unbalance value is satisfactory, the rotational speed may
be increased to 400 rpm and then the motor may be
stopped.
[0282] Referring to FIG. 11, laundry-wetting, heating
of washing water, and centrifugal washing may overlap
in time.
[0283] When the motor 41 is operated, temperature of
clothes may be increased by driving the induction heater
70. When the motor 41 is operated and the induction
heater 70 is driven, the circulation pump 80 may be op-
erated to wet the laundry.
[0284] Each time the motor 41 and the circulation op-
eration are finished, a water level frequency may be
checked, and if there is no enough water (for example,
when the water level frequency is 25.5 kHz), an additional
water supply progress may be performed. The water level

sensor 26 may sense a water level of the tub 20 in a
section in which the motor 41 is decelerated from the first
rotational speed. Or, the water level sensor 26 may sense
the water level of the tub 20 when the motor 41 is decel-
erated and stopped. Or, the water level sensor 26 may
sense the water level of the tub 20 after the motor 41 is
stopped.
[0285] After that, if it is found there is enough water by
checking the water level frequency (for example, when
the water level frequency reaches 25.4 kHz), the addi-
tional water supply process may end with a minimum
amount of water clothes contain during washing.
[0286] FIGS. 12 to 14 are diagrams illustrating drum
stopping, tumbling, and filtration, respectively, in a control
method of a clothing treatment apparatus according to
an embodiment of the present disclosure.
[0287] In this embodiment, as shown in FIGS. 12 to
14, washing water heating is performed using the coil 71
of the induction heater 70,and unless contradictory to
this, a sheath heater 12 may also be provided under the
tub. That is, the clothing treatment apparatus according
to the present embodiment may include both the induc-
tion heater 70 and the sheath heater 12 or may include
only the induction heater 70. Therefore, as in a related
art, a mode in which washing water is heated using the
sheath heater 12 may be used, and a mode in which the
sheath heater 12 is not operated and the washing water
is heated using the induction heater 70 may be used.
[0288] As shown in FIG. 13, as the drum 30 is rotated
during the tumbling operation, the clothes may be lifted
by the lifter 30 and then fall due to gravity, and circulating
water may be injected into the drum 30. In addition, the
induction module may be driven to heat the drum 30.
[0289] As shown in FIG. 14, during the filtration oper-
ation or during a filtration operation in the circulation op-
eration, as the drum rotates, clothes W may be rotated
integrally with the drum 30 while in close contact with the
inner circumferential surface of the drum 30. This is be-
cause a centrifugal force caused by the rotation of the
drum 30 is greater than the gravity. In this case, the cir-
culating water 30 may be injected into the drum, and the
induction heater 70 may be driven to heat the drum 30.
[0290] FIGS. 13 and 14 show a state in which washing
water is circulated and sprayed into the drum 30 from an
upper part of the drum 30 and a state in which the induc-
tion heater 70 (coil 71) is driven to provide a fluctuating
magnetic field to the drum 30. An eddy current is gener-
ated in the drum by the change of the magnetic field, and
heat is generated by the eddy current.
[0291] Therefore, as shown in FIGS. 12 to 14, the heat-
er protection water level is destroyed in the entire heating
section, so that a water level will always be lower than a
lower point of the drum, that is, a circulation level.
[0292] FIG. 15 is a graph illustrating a minimum
amount of water per drum rotational speed in a control
method of a clothing treatment apparatus according to
an embodiment of the present disclosure. In addition,
FIG. 16 is a graph showing water levels in tumble washing
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and centrifugal washing. FIG. 17 is a schematic diagram
illustrating a process of separation of contaminants by a
centrifugal force according to a control method of a cloth-
ing treatment apparatus according to an embodiment of
the present disclosure.
[0293] Hereinafter, centrifugal washing according to
an embodiment of the present disclosure will be de-
scribed with reference to FIGS. 15 to 17.
[0294] According to an embodiment of the present dis-
closure, in the centrifugal washing described above, a
rotational speed of the drum may be 400 rpm.
[0295] In one example, when the centrifugal washing
is applied with an existing amount of water under a load
having a weight of 6Kg and detergent water comes out
of laundry due to a centrifugal force, the water may fill
the tub 20 and the drum 30 may hit the water to generate
bubbles, thereby degrading washing performance.
[0296] Accordingly, in FIG. 15, a minimum amount of
water per rpm that does not generate bubbles during the
centrifugal washing is measured and shown.
[0297] When washing performance is measured with
the minimum amount of water per rpm, it can be seen
that bubbles are not generated at 400 rpm/9.5t and the
best washing performance is achieved, with reference to
FIG. 16.
[0298] FIGS. 17 (a) and (b) schematically show a proc-
ess in which contaminants are separated from laundry
W due to a centrifugal force. When the drum 30 is rotated
at a high rotational speed (for example, 400 rpm), the
washing water may pass through the laundry W and be
discharged to the outside of the drum 30, and effective
washing may be performed in this process.
[0299] One of the important keys to improve washing
performance is a detergent concentration and tempera-
ture of detergent water. An amount of detergent input
may be determined based on an amount of laundry, and
how to effectively improve washing performance may be
determined based on washing water.
[0300] When washing is performed, the clothes may
generally contain 200% of washing water depending on
the amount of laundry. When it is assumed that the weight
of the clothes is 6Kg, 12f of washing water may be re-
quired. An amount of water required to operate a circu-
lation system is 1.5t and the heater protection water level
is about 2<, so washing is conventionally performed with
15 to 16f of water in the case of washing 6kg of clothes.
[0301] When it comes to energy requirements, there
is a limit to energy (heater) and an amount of detergent
is set, so the optimal method may be using less washing
water.
[0302] In this case, if the washing water is less used,
it is possible to achieve the same high concentration ef-
fect as when adding more detergent. Therefore, it is pos-
sible to achieve a higher washing water temperature with
the same energy.
[0303] In an existing system, the washing water may
be less used by performing filtration at 100rpm during
laundry-wetting, but there is a limit due to the heater pro-

tection water level.
[0304] In order to increase a rotational speed of the
drum to 100 rpm or more, sensing unbalance UB is re-
quired. This may be said to use a profile of spin-drying.
[0305] In the spin-drying, draining is performed when
clothes are somewhat drained, so there may be no major
problem, but, in the laundry-wetting, the clothes contain
water by 200% water, leading to a possibility of occur-
rence of unbalance.
[0306] Washing time is fixed and contaminants must
be removed through bending, stretching, and falling, but
washing performance may be deteriorated as an unbal-
ance sensing rotational speed of 108 rpm (with cloth at-
tached) is implemented to perform centrifugal washing
time. Therefore, as described above, sensing unbalance
may be performed at low rpm.
[0307] That is, sensing unbalance (UB) is performed
during rotation at 46 rpm (bending, stretching, and falling;
in other words, tumbling), and when a condition where
clothes can be evenly adhered to the drum and lifted at
high rpm is met, the rotational speed may be increased
to the high rpm. During this period, the drum operates at
46 rpm, which is tumbling, and in this case, washing per-
formance may be secured. Therefore, it is possible to
prevent degradation of washing performance due to high-
speed rotation.
[0308] As such, since there is no need to maintain a
heater protection level when heating is performed, effi-
cient washing may be performed using a minimum
amount of water that laundry can contain.
[0309] Accordingly, high-concentration washing water
may be used, washing time may be reduced due to high
temperature of washing water compared to the same en-
ergy, and energy saving may be achieved.
[0310] Certain embodiments or other embodiments of
the disclosure described above are not mutually exclu-
sive or distinct from each other. Any or all elements of
the embodiments of the disclosure described above may
be combined with another or combined with each other
in configuration or function.
[0311] For example, a configuration "A" described in
one embodiment of the disclosure and the drawings and
a configuration "B" described in another embodiment of
the disclosure and the drawings may be combined with
each other. Namely, although the combination between
the configurations is not directly described, the combina-
tion is possible except in the case where it is described
that the combination is impossible.
[0312] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the scope of the prin-
ciples of this disclosure. More particularly, various vari-
ations and modifications are possible in the component
parts and/or arrangements of the subject combination
arrangement within the scope of the disclosure, the draw-
ings and the appended claims. In addition to variations
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and modifications in the component parts and/or arrange-
ments, alternative uses will also be apparent to those
skilled in the art).

Claims

1. A clothing treatment apparatus comprising:

a tub providing a space for accommodating
washing water;
a drum rotatably provided inside the tub;
a motor rotating the drum; and
an induction heater disposed on an outer sur-
face of the tub and heating the drum,
wherein the motor rotates the drum at a first ro-
tational speed while the induction heater heats
the drum at which laundry accommodated in the
drum is rotated while adhered to an inner cir-
cumferential surface of the drum.

2. The clothing treatment apparatus of claim 1, further
comprising:
a water supply valve for controlling a water supply
line connecting an external water source and the tub.

3. The clothing treatment apparatus of claim 2, further
comprising:

a laundry weight sensing part configured to
sense an amount of laundry contained in the
drum,
wherein the water supply valve supplies wash-
ing water in an amount corresponding to twice
a weight of the laundry contained in the drum.

4. The clothing treatment apparatus of claim 2, wherein
when the drum is heated and rotated at the first ro-
tational speed, a water level of the tub is lower than
a lower part of the drum.

5. The clothing treatment apparatus of claim 2, further
comprising:

a water level sensor configured to sense the wa-
ter level of the tub,
wherein the water supply valve supplies water
to the tub before the drum is rotated at the first
rotational speed, and
wherein the water level sensor senses the water
level of the tub after the drum is rotated at the
first rotational speed.

6. The clothing treatment apparatus of claim 5, wherein
when the water level of the tub is less than or equal
to a set water level after the drum is rotated at a first
rotational speed, the water supply valve supplies
washing water in an amount sufficient for the water

level of the tub to reach the set water level.

7. The clothing treatment apparatus of claim 5,

wherein the motor is stopped after rotating the
drum at the first rotational speed, and
wherein the water level sensor senses the water
level of the tub in a section in which the drum is
decelerated from the first rotational speed or
stopped.

8. The clothing treatment apparatus of claim 1, further
comprising:

a circulation nozzle configured to spray washing
water into the drum;
a circulation pump configured to supply water
discharged from the tub to the circulation nozzle;
and
a circulation passage connecting the tub and the
circulation pump and connecting the circulation
pump and the circulation nozzle.

9. The clothing treatment apparatus of claim 8, wherein
the circulation pump is driven while the drum is heat-
ed and rotated at the first rotational speed.

10. The clothing treatment apparatus of claim 1,

wherein the motor is repeatedly rotated and
stopped while the drum is heated, and
wherein a sum of times for which the motor is
rotated while the drum is heated is greater than
a sum of times for the motor is stopped.
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